; white crowned sparrow: Bern et al., 1966) .
On the rat median eminence several authors reported electron microscopic studies (Rohlich et al., 1965; Rinne and Arstila 1965/1966; Matsui, 1966) , and almost similar results were obtained. According to these investigators the external layer of the median eminence is made of, besides processes of ependymal and glial cells, numerous nerve fibers containing several kinds of secretory granules. The origin of these nerve fibers as well as the nature of the granules were interpreted in various ways. In our previous paper (T. Kobayashi et al., 1963) we also reported some results of electron microscopic observation on the rat median eminence examined at rather low magnifications. The present observations at higher magnifications have elucidated a more detailed structure of the rat median eminence and, moreover, have enabled us to analyse (Rohlich et al., 1965 , Matsui 1966 the capillaries of mantelplexus or with the capillary loops. Because of these topographical characteristics the fine structure and the results of granule count of this portion will be separately described from the other region (middle portion) of this layer.
The outer surface of the median eminence is covered by the glandular tissue of the pars tuberalis of adenohypophysis.
In the pars tuberalis, especially in the contact region between neural and glandualr tissues, extends a fine capillary plexus which is termed "Mantelplexu s" by Nowakowski (1951). These capillaries form the primary plexus of the hypophyseal portal vessels. Some capillaries of the Mantelplexus penetrate into the median eminence forming long or short loops.
I. The Median Eminence
A. Normal Rats 1) The fine structure of the internal layer (zona internal) In the internal layer of the median eminence there are many non-myelinated nerve processes of glial and ependymal cells as shown in Figure 3 . The non-myelinated fibers contain, in their axoplasma, electron-dense granules and electron-lucent vesicles which may be involved in neurosecretory materials. of the internal layer. Small vesicles resembling synaptic vesicles are also found in axoplasma (Fig. 5 ).
3 Figure  12 .
DISCUSSION
As described above several studies on the ultrafine structure of the median eminence have been reported using various kinds of animals. Most of these authors observed the presence of the granules and vesicles in the non-myelinated nerve fibers both in the internal and in the external layer. In our previous work (T. Kobayashi et al., 1963) we observed numerous small vesicles in nerve present study, however, these were found not only in the nerve fibers of the internal layer but also in those of the external layer, and much more abundantly in the latter than in the former.
In this respect the results of our previous work should be partly revised. Different results might be due to some modifications in electron microscopic procedure in the present study, such as double and osmium tetroxide and examination under higher magnifications.
The size range of granules and vesicles found both in the internal layer and in the external layer was slightly wider in our present observation than that reported by other investigators. The mean size of vesicles and granules as well as the size of those with the largest population determined in our present study are also somewhat greater than those reported by other authors. These minor differences might be due to differences in the total number of granules counted. As H. Kobayashi et al., (1966) and Matsui (1966) pointed out, the nerve fibers in the median eminence are divisible into several types, that is those containing large dense granules and vesicles measuring over 100 mp in diameter (Type 1 according to H. Kobayashi), those containing small ones with mean diameter of about 80 mp (Type 2), and those containing exclusively small vesicles resembling synaptic vesicles measuring about 50 mp in diameter. In the nerve cles resembling synaptic vesicles are also contained.
The nerve fibers of Type 1 in the internal layer are similar to those found in the posterior pituitary with respect to the size and pleomorphic shape. Thus, they might belong to the hypothalamo-neurohypophyseal tract.
The presence of myelinated nerve fibers in the internal layer was demonstrated with light microscope by several authors in various animal species: mouse (Becker, 1955) , cat (fleischhauer, 1960 (fleischhauer, , Engelhardt, 1958 , horse (Brettschneider, 1956) , guinea pig (Spuler, 1951) and rat (Engelhardt, 1958) . These fibers may be concerned with commisural fibers (fleischhauer, 1960 (fleischhauer, , Engelhardt, 1958 or retino-hypophyseal fibers (Knoche, 1957) . Their functional significance as well as their origin are as yet uncertain.
In the external layer there are also numerous granules and vesicles. The origin and nature of these nerve fibers is unknown. Light microscopically, the nerve axons of the hypothalamo-neurohypophyseal tract in the internal layer are stained by Halmi's aldehyde fuchsin and Gomori's CHP methods, though to a markedly lesser extent in their median eminence-stalk portion than in their terminal portion in the posterior pituitary. The nerve fibers in the external layer, however, are not stained by these staining methods. Therefore, they may differ from the neurosecretory nerve fibers in the internal layer. Here arises a question as to the origin of nerve fibers in the external layer. Spatz and his co-workers (Spatz, 1951 , Nowakowski 1951 ) first described the existence of a tubero-hypophyseal tract distinguishing it from the supraoptico-and paraventriculo-hypophyseal tract. This assumption was supported by many other investigators such as Metuzals (1959) and Szentagothai et al., (1962) who studied the course of the tubero-hypophyseal tract using conventional silver or Golgi's impregnation technique. These authors postulated that these fibers originate from the hypothalamic nuclei near the third ventricle. While the ventromedial nuclei and the mamillary nuclei were considered to be one of the origin nuclei by Spatz group and by Metuzals respectively, Szentagothai and his co-workers supposed that the nerve fibers in the external layer arise exclusively in the arcuate nucleus. Recent observation with the fluorescent microscope by Sano (1966) also seems to support the latter assumption. On the other hand, some authors (Matsui 1966 , H. Kobayashi et al., 1965 , Rinne and Arstila 1965 postulated that the nerve fibers containing large dense granules in the external layer should be derived from the hypothalamoneurohypophyseal tract which flow down in the internal layer.
In our present observation, we were able to find out small electron dense granules in the cell bodies of arcuate nucleus. In size and shape they resemble those contained in nerve fibers in the external layer, and resemble likewise those in the cells of the supraoptic nuclei observed by other investigators. The question as to whether these granules in the cells of arcuate nucleus are catecholamines as suggested by Fuxe (1964) , Sano (1966) and H. Kobayashi et al.,(1966) or they are the elementary secretory granules in the parvicellular neurosecretory system as suggested by Szentagothai (1964) , as well as the question as to from which hypothalamic nucleus originate the nerve fibers in the external layer, remain still unsettled.
According to Spatz (1958) vesicles. It is extremely difficult to explain the significance of theses changes after castration.
It is well established that the amount of hypothalamic gonadotropin-releasing factors increase remarkably after castration in the rat (T. Kobayashi 1962; T. Kobayashi et al., 1963b) . It may be, therefore, conceivable that the change in distribution of granules and vesicles after castration could partly reflect the quantitative alteration in hypothalamic releasing substances. On the other hand, it is also known that castration causes a marked change in the amount of monoamine oxydase and that of choline-acetylase and -esterase in the rat hypothalamus (T. Kobayashi et al., 1963c and . This suggests that the amount of catecholamines and acetylcholine in the hypothalamus was likewise changed after castration. In the median eminence, in particular in its external layer, an appreciable amount of acetylcholine or an acetylcholine-like substance were pharmacologically demonstrated by H. and monoamine oxydase activity were also detected histochemically by Matsui and H. Kobayashi (1965) . Fuxe (1964) , Lichtensteiger and Langemann (1966) and Sano (1966) demonstrated here catecholamines by fluorescent microscopy. These results seem to substantiate the presumption that the chemical nature of the small vesicles and of the small dense granules contained in the nerve fibers may be acethylcholine (de Robertis, 1959) and catecholamines (Wolfe et al., 1962, Aghajanian and Bloom, 1966) respectively. From these findings it may be also possible that the changes in number of granules and vesicles after castration reflect the quantitative alterations in acetylcholine and/or catecholamines in the median eminence.
It is also conceivable that the small vesicles resembling synaptic vesicles may differ from the latter in their nature and function. In our present observation characteristic synapses were only occasionally found in the median eminence, despite the small vesicles are abundantly present. This finding might be suggestive for such an assumption. Lederis and his co-workers (Lederis, 1965, Daniel and Lederis, 1966) , for example, postulated that the small vesicles may be changed forms of neurosecretory granules, though this presumption was not accepted by Oota and H. Kobayashi (1966) . Thus, the alteration in distribution of granules and vesicles after castration may be interpreted in various ways. On the functional significance of these alterations any definite conclusion could not be drawn, unless the nature and function of these granules and vesicles is clarified. Endocrinol. Japon. 
